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Abstract 
Since proposing the "Strategy Outline for Strengthening China's Intellectual Property 
Rights" in 2008, the number of patent applications grow up rapidly. Enterprise patent 
analysis helps to understand the technological development status of the field and the 
technological advantages of the enterprise. Based on the Chinese patent data in the 
INCOPAT database, this paper analyzes the patent applications and technical 
composition of three Chinese oil companies, namely CNPC, SINOPEC and CNOOC, from the 
four aspects of patent application trend, patent application type, technology composition, 
and patent cooperation with universities. 
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1. Introduction 

Because the petroleum industry is a technology-intensive field, oil companies in China apply for 
a large number of patents, especially since the promulgation of the "Strategy Outline for 
Strengthening China's Intellectual Property Rights" in 2008. Both the number of patent 
applications and the number of authorized patents have experienced a blowout growth[1]. 
Taking into account the important role of patents in promoting technological progress, 
supporting industrial development, and enhancing national competitiveness, carry out macro-
situation analysis and technical analysis on patents, and individually reflect industry 
technology roadmaps, technology trends, competitors and layouts, and evaluate Intellectual 
property risk is a new exploration combining current scientific and technological intelligence 
research and intellectual property strategy implementation[2-4]. 
Taking CNPC, SINOPEC and CNOOC as the research objects, this paper fully understands the 
technical status of the three oil companies from the perspective of patent application trends, 
patent application types, technical composition, and cooperative applicants through 
quantitative analysis of patent documents. Based on the INCOPAT patent database developed 
by Beijing Hexiang Smart Technology Co., Ltd., this article chooses Chinese patents published 
from January 1, 2002 to December 31, 2021 as the research object.  

2. Analysis of Patent Application of Three Oil Companies 

2.1. Trends of Patent Application in China 
From the patent application trends of the three companies, CNPC, SINOPEC and CNOOC in the 
past 20 years, as shown in Fig 1, the number of patent applications by oil companies has 
generally shown an increasing trend. The figures for 2020 and 2021 are lower than they 
actually are due to the usual 18-month lag period from application to publication. From 2002 
to 2008, the annual average patent applications of the three major oil companies tended to be 
stable or developed slowly, and SINOPEC's number of patents was slightly ahead. After 2009, 
the patent applications of CNPC and SINOPEC showed a significant upward trend, and the 
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number of patent applications of CNOOC increased slowly. Among them, SINOPEC's patent 
applications are basically in a leading position. 
 

 
Fig. 1 Trends of three companies’ patent application in China 

2.2. Types of Patent Application in China 

 
Fig. 2 Type of three companies’ patent application in China 

 
From the perspective of the composition of patent application types, as shown in Figure 3-2, 
CNPC applies for the largest number of utility model patents, and SINOPEC applies for the 
largest number of invention patents and design patents. Among the patent applications of CNPC, 
the number of utility model patent applications is slightly more than that of invention patents; 
the patent applications of SINOPEC and CNOOC are mainly invention patent applications. 
Among them, SINOPEC has the highest proportion of invention patent applications, accounting 
for 70.85%, and CNOOC and CNPC accounting for 57.02% and 49.61% of invention patent 
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applications respectively. To a certain extent, it shows that the patent quality of the three major 
oil companies is high, and the protection of technology is highly valued. The three major oil 
companies have relatively few design patent applications, among which SINOPEC has a 
relatively large number of design patent applications, reaching 238, CNPC 187 and CNOOC 40. 

2.3. Technical Composition of Patents in China 
From the perspective of the composition distribution and development trend of patent 
applications of oil companies, the technical fields of patent applications of CNPC and CNOOC are 
mainly concentrated in E21B and G01N, and those of SINOPEC are B01J, E21B, C07C, which 
reflects the three oil companies majoring in oil and gas exploration, geological survey and 
petroleum refining. The three major companies have a lot of overlapping technical fields, such 
as the IPC classification number C09K, B01J, C10G and B01. However, three oil companies also 
have their own unique technical fields of the patents. Among the TOP10 patent application 
technologies of each company, IPC classification number of CNPC’s patent is G06F, and the one 
of CNOOC’s patent is B63B, which is an advantage that other oil companies do not have. It can 
be seen that CNPC has strong and unique development capabilities in electrical digital data 
processing, and CNOOC is majoring marine equipment. 

2.4. Cooperation with Universities for Patent Application 
Considering that universities undertake the main scientific research work, by analyzing the 
patents jointly applied by the three oil companies and universities, we can further understand 
their investment in scientific research. 
For CNPC, E21B is the technology field that it applies the most patents with Southwest 
Petroleum University. CNPC applies patents with China University of Petroleum (East China) 
majoring in C10G, E21B, B01J. The patents applied by CNPC and China University of Petroleum 
(Beijing) is majoring in E21B, B01J, G01V, C10G, C01B, G01N. To a certain extent, it reflects that 
China University of Petroleum (Beijing) and CNPC have solid cooperation foundation in 
scientific research. 
For SINOPEC, it applies patents with China University of Petroleum (East China) majoring in 
E21B, G01N, C09K. The patents applied by SINOPEC and China University of Petroleum (Beijing) 
is majoring in E21B. Therefore, SINOPEC and China University of Petroleum (East China) may 
have more cooperation in scientific research. 
For CNOOC, E21B is the technology field that it applies the most patents with Southwest 
Petroleum University, China University of Petroleum (East China) and China University of 
Petroleum (Beijing) respectively. The number of patents jointly applied by CNOOC and China 
University of Petroleum (Beijing) is the most, with 154.  

3. Conclusion 

Based on the Chinese patent data in the INCOPAT database, this paper analyzes the patent 
applications and technical composition of three companies, namely CNPC, SINOPEC and CNOOC. 
From the four aspects of patent application trend, patent application type, technology 
composition, and patent cooperation with universities, the number of patents, technical 
characteristics and investment in scientific research of the three companies are compared. 
Patent analysis can help companies track the current state of technological development in this 
field. Therefore, we will further compare and analyze the patent application status and patent 
layout of key fields of Chinese oil companies and international oil companies. 
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